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(si) Tire forming drum. 



(57) A tire forming drum (3) includes a pair of bead lock means (4), shaping means, ply turning-up means 
for tuning up a ply, and a plurality of stitching supports (11) circumferentially arranged between the pair 
of bead lock means. Each of the stitching supports is composed of a rigid lever (13) having one end 
pivotafly connected to a housing (7) of one of the bead lock means and the other end provided with a 
close contact portion (13a) to be brought into close contact with an inner circumferential surface of one 
bead portion of a tire being formed. An actuating means (14) for each of the stitching supports is 
composed of a rigid link (17) having one end pivotally connected to a mid portion of the stitching 
support (11) and the other end pivotally connected to one of sleeves (15) movable in axial direction of 
the forming drum. The stitching supports are able to expand by movements of the sleeves and the bead 
lock means arranged on both sides toward each other. 
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This invention relates to a tire forming drum suit- 
able for use in so-called single stage forming wherein 
a green tire is completely produced on one forming 
drum, and more particularly to a tire forming drum cap- 
able of sufficiently preventing residual air in tire bead 
portions. 

A conventional tire forming drum of this kind gen- 
erally includes a pair of bead lock means, shaping 
means and ply tuming-up means for turning up a ply 
of a tire- In forming a tire with this forming drum, as 
shown in Fig. 1 bead cores b are arranged on the 
outer side of an inner lining (a) such as an inner liner 
or a carcass ply. With the bead cores b supported 
together with the inner lining (a) by increasing diame- 
ters of bead lock means c, pressurized air is jetted into 
inside of the inner lining (a) by means of the shaping 
means (not shown). At the same time, a crown portion 
of the inner lining (a) is joined with the inner circum- 
ferential surface of a belt-tread band d by movement 
of the pair of bead lock means toward each other, 
while the configuration of the tire is conditioned. 
Thereafter, both side edges of the inner lining (a) are 
folded thereupon or turned up as shown in Fig. 1 by 
means of ply turning-up means (not shown). 
Moreover, stitcher rolls e are urged against the tire so 
that the air existing between the laminated layers of 
the tire is expelled therefrom and the layers are suffi- 
ciently joined with each other. 

With such a forming drum of the prior art, how- 
ever, the urging force of the stitcher rolls e applied to 
the tire is supported only by the shaping inner press- 
ure jetted into the inner lining (a). Therefore, bead por- 
tions of the tire are likely to be deformed due to 
insufficient support of the urging force of the stitcher 
rolls e. Consequently, it is Impossible to pressurize 
the inside of the bead portions to a required pressure 
value. As a result of this, the air Is permitted to remain 
between the bead portions and the carcass ply as 
shown by shaded portions in Fig. 1. 

in order to solve this problem, it has been propos- 
ed that shoulder bladders f are used to urge inner cir- 
cumferential surfaces of bead portions toward stitcher 
rolls as shown in Fig. 2. However, the shoulder blad- 
ders f could not still sufficiently support the urging 
force of the stitcher rolls e. Moreover, owing to the 
existence of the bead lock means c the shoulder blad- 
ders f could not be brought into sufficiently close con- 
tact with the bead portions, particularly, the radially 
inner ends thereof. Accordingly, high stitching effect 
could not be substantially accomplished in this prior 
proposal. 

It is an object of the invention to provide a tire 
forming drum which eliminates all the disadvantages 
of the prior art and elevates stitch surface pressure 
acting upon tire bead portions and hence enhances 
the stitch effect sufficiently so that the air is effectively 
prevented from remaining in the tire bead portions. 

In order to accomplish this object, in a tire forming 



drum including a pair of bead lock means, shaping 
means, ply turning-up means for turning up a ply, and 
a plurality of stitching supports circumferential ly 
arranged between the pair of bead lock means, 
5 according to the invention each of said stitching sup- 
ports is composed of a rigid lever having one end 
pivotal I y connected to a housing of one of the bead 
lock means and the other end provided with a close 
contact portion to be brought into close contact with 
10 an inner circumferential surface of one bead portion 
of a tire being formed, and actuating means for each 
of the stitching supports is composed of a rigid link 
having one end pivotaily connected to a mid portion 
of the stitching support and the other end pivotaily 
is connected to one of sleeves movable in axial direc- 
tions of the forming drum, thereby enabling the stitch- 
ing supports to expand by movements of the sleeves 
and the bead lock means arranged on both sides 
toward each other. 
20 With this tire forming drum according to the inven- 

tion, after holding bead cores by the bead lock means, 
the pair of bead lock means are moved toward each 
other. The stitching supports are arranged associated 
with the respective bead lock means and spaced from 
25 each other in axial directions of the drum, while 
actuating means for the respective stitching supports 
are pivotaily connected to sleeves movable in the 
axial directions of the drum. As a result of the move- 
ment of the pair of the bead lock means toward each 
30 other, the sleeves abut against each other directly or 
indirectly through a spacer. Owing to the abutment of 
the sleeves the actuating means are rotated radially 
outwardly of the drum so that the stitching supports 
are progressively moved into their expanded posi- 
35 tions. When both the bead lock means have arrived 
at the approached limit positions, the stitching sup- 
ports are completely in close contact with inner cir- 
cumferential surfaces of the bead portions of a tire 
being formed with close contact portions provided on 
40 the stitching supports. Therefore, the bead portions 
are prevented from deforming inwardly in tire width 
directions in a reliable manner with the aid of the rigi- 
dity of the stitching supports themselves. 

In applying stitcher rolls to the bead portions after 
45 turning up ends of a ply, therefore, the urging force of 
the stitcher rolls are completely supported by the 
stitching supports. Consequently, the stitch surface 
pressure, can be sufficiently raised. As a result, resi- 
dual air between the bead portions and the carcass 
so ply can be substantially completely prevented. 

The invention will be more fully understood by ref- 
erring to the following detailed specification and 
claims taken in connection with the appended draw- 
ings. 

55 Fig . 1 is a schematic sectional view illustrating the 

prior art; 

Fig . 2 is a schematic sectional view illustrating the 
prior art proposed for eliminating the disadvan- 
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tage of the prior art shown in Fig. 1; 
Fig. 3 is a partial sectional view of one embodi- 
ment of the tire forming drum according to the 
invention; and 

Figs. 4a t 4b and 4c are views illustrating oper- s 
ation steps of the tire forming drum shown in Fig. 
3. 

Fig. 3 is a partial longitudinal sectional view illus- 
trating one embodiment of the tire forming drum 
according to the present invention, wherein the lower 10 
half of the forming drum is not shown because it is 
quite the same as the upper half of the forming drum. 
In this drawing, moreover, the right half shows one 
stitching support in an expanded state, while the left 
half illustrates its collapsed state. 15 

Reference numeral 1 denotes a screw shaft hav- 
ing, on both sides of its center, male screw portions 
1a whose turns are in reverse directions. Female 
screw members 2 are threadedly engaged on the 
male screw portions 1a, respectively. To the female 20 
screw members 2 are fixed shifters 5, respectively, 
extending through a hollow cylinder member 3 
arranged around the screw shaft 1 and causing bead 
lock means 4 and other means (not shown) to be dis- 
placed. 25 

Wrth this arrangement, when the screw shaft 1 is 
rotated, both the female screw members 2 are moved 
toward and away from each other, and therefore the 
shifters 5 can move in slots formed in the hollow cyli- 
nder member 3 together with the bead lock means 30 
and other means in response to the movements of the 
female screw members 2. 

The pair of bead lock means 4 are movable 
toward and away from each other by means of the 
shifters in this manner. Each of the bead lock means 35 
4 is composed of a plurality of bead lock sliders 6 cir- 
cumferentially arranged and radially movable to 
expand and contract diameters of an imaginary circle 
formed by themselves, and a housing 7 permitting the 
bead lock sliders 6 to move radially inwardly and out- 40 
wardly. 

Such radial movements of each of the bead lock 
sliders 6 of the bead lock means 4 can be accom- 
plished in the following manner. A rocking member 8 
is provided whose intermediate portion is pivotally 45 
supported on a part integral with the housing 7 and 
whose one end passes through the housing and is 
engaged with a pin 9 provided on the bead lock slider 
6 and the other end is engaged with a piston 10 slid- 
ably movable in axial directions of the hollow cylinder so 
member 3. The pistons 10 are slidably moved be- 
tween the retracted state as shown in the left half of 
the drawing. Fig. 3 and the advanced state as shown 
in the right half in the drawing. In this case, the rocking 
members 8 operate as bell cranks to convert the axial 55 
displacements of the pistons 10 to radial displace- 
ments of the bead lock sliders 6. 

Moreover, reference numeral 11 illustrates a 



plurality of stitching supports circumferentially 
arranged between the pair of bead lock means. In this 
embodiment, each of the stitching supports 11 com- 
prises a rigid lever 13 having one end pivotally con- 
nected to the housing 7 through a bracket 12 and the 
other end provided with a stitching plate or close con- 
tact portion 13a. The stitching plate 13a has a contour 
commensurate with an inner shape of a tire to be for- 
med and adapted to be brought into close contact with 
an inner circumferential surface of a bead portion of 
the tire. With this arrangement, it is ensured that the 
stitching supports 1 1 are able to expand and collapse 
in radial planes and the free ends of the stitching sup- 
ports 1 1 are brought into complete contact with inner 
circumferential surfaces of bead portions of the tire to 
be formed. 

In this case, the stitch plate or close contact por- 
tion 13a at the free end of the rigid lever 13 can of 
course be appropriately modified in accordance with 
sizes and shapes of tires to be formed. 

Each of actuating means 1 4 for moving the stitch- 
ing supports 11 is composed of rigid links 17 and 
causes the stitching supports 11 to expand and col- 
lapse. Each of the rigid links 17 has one end pivotally 
connected to the mid portion of the stitching support 
1 1 and the other end pivotally connected through a 
bracket 16 to a sleeve 15 movable in axial directions 
of the hollow cylinder member 3. The rigid links 17 are 
pivotally rotatable in radial planes about the pivoted 
points to the sleeve 15. 

In the collapsed state as shown in the left half of 
Fig. 3, the positional relation between the stitching 
support 1 1 and the actuating means 14 is so selected 
that the pivoted point between the support 1 1 and the 
means 14 is located radially outwardly of a straight 
line segment connecting the pivoted point of the 
stitching support 1 1 to the housing 7 and the pivoted 
point of the rigid link 17 of the actuating means 14 to 
the sleeve 15. This positional relation between the 
stitching support 11 and the actuating means 14 
ensures that when the housing 7 is moved toward the 
sleeve 15, the actuating means 14 and hence the 
stitching supports 11 are rotated to their expanded 
positions. 

In this embodiment, the expanding rotation of the 
actuating means or the movement of the housings 7 
toward the sleeves 15 is accomplished by an abut- 
ment of the sleeves 15 provided associated with the 
respective bead lock means 4. The abutment of the 
sleeves 15 is caused by the movement of the bead 
lock means 4 toward each other, while the optimum 
timing of the abutment depends upon sizes of tires to 
be formed. In this embodiment, therefore, a spacer 18 
having a required thickness is attached to one of the 
sleeves 1 5 and both the sleeves 1 5 are caused to abut 
against each other through the spacer 18 therebet- 
ween, thereby adjusting the timing of the actuating 
means for expanding the stitching support. Conse- 
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quentiy, if a size of a tire does not require the spacer, 
the forming of a tire can be carried out without provi- 
ding it 

The spacer 18 may be attached to the center of 
the hollow cylinder member 3 instead of fixing it to any 5 
one of the sleeve 1 5. 

In the preferred embodiment, moreover, the fol- 
lowing measures may be employed in order to 
smoothly perform the expanding rotation and collaps- 
ing movement of the stitching supports 1 1 and the 10 
actuating means 14. Springs 19 are interposed be- 
tween the housings 7 and the sleeves 15 so that the 
housing 7 and the sleeves 15 are forced away from 
each other. Springs 20 and 21 are provided on the 
stitching supports 1 1 and the actuating means 14 to 15 
force them into their collapsing directions, respect- 
ively. Moreover, each of the sleeves 15 is provided in 
the inner circumferential surface with at least one 
slider 22 which is adapted to be fitted in a guide 
groove (the slot for permitting of the shifter moving in 20 
this embodiment) formed in and extending in the axial 
direction of the hollow cylinder member 3, thereby 
permitting the axial movement of the sleeve 15 but 
restraining any rotational movement of the sleeve 15 
about its axis. 25 

In Fig. 3, reference numeral 23 illustrates a blad- 
der as means for turning up plies. This bladder 23 is 
folded upon itself on the inner side of the bead portion 
supporting surfaces of the bead lock sliders 6 into the 
form of an annular bag as a whole. This tire forming 30 
drum further includes a plurality of pressurized air jet- 
ting openings (not shown) formed in the hollow cylin- 
der member 3 between both the bead lock means and 
serving as shaping means. 

The operation of the tire forming drum construe- 35 
ted as above described will be explained hereinafter 
referring to Figs. 4a, 4b and 4c. 

As first shown in Fig. 4a, a pair of bead cores 32 
and a pair of bead fillers 33 spaced predetermined 
distances on the right and left sides are set mainly on 40 
the outer side of a carcass 31 wound around the form- 
ing drum. The rocking members 8 are then actuated 
so as to move the bead lock sliders 6 radially out- 
wardly to increase diameters of their imaginary cir- 
cles. As a result, the bead cores 32 together with the 45 
carcass 31 are held by the bead lock sliders 6 as 
shown in phantom lines in Fig. 4a. 

Thereafter, shaping air is jetted from the press- 
urized air jetting openings onto the inner circumfer- 
ence of the carcass 31, while the screw shaft 1 is so 
rotated, for example, in the normal direction to move 
both the female screw members 2 and hence both the 
bead lock means 4 toward each other. When both the 
bead lock means 4 approach to predetermined posi- 
tions, the pair of sleeves 15 forced away from each 55 
other by means of the springs 19 are caused to abut 
against each other directly or indirectly through the 
spacer 18. Even after such an abutment of the 



sleeves 15, the jetting of the shaping air and the 
movement of the bead lock means 4 toward each 
other are continued so that distances between the 
sleeves 15 and the housings 7 are progressively nar- 
rowed, with the result that the actuating means 14 and 
the stitching supports 1 1 are brought into their expan- 
ded positions. 

The movements of the actuating means 14 and 
the stitching supports 1 1 into the expanded positions 
are stopped when both the bead lock means 4 have 
approached predetermined positions or approached 
limit positions corresponding to a size of a tire to be 
formed. At this moment, the stitching supports 11 
have been in close contact with inner circumferential 
surfaces of bead portions of the tire without any clear- 
ances as shown in Fig. 4b. 

On the other hand, as a result of the arrival of the 
bead lock means 4 at the approached limit positions, 
the carcass 31 is caused to expand radially outwardly 
and a crown portion of the carcass 31 is joined with 
the inner circumferential surface of a belt-tread band 
34 previously set at a predetermined position on the 
outer side of the carcass. 

Thereafter, the bladders 23 as ply turning up 
means are expanded by means of pressurized air at 
a predetermined pressure to fold or turn up the side 
edges of the ply 31 to predetermined positions over 
whole the circumference of the tire as shown in the left 
half of Fig. 4b. After the completion of the turn-up of 
the ply, the pressurized air in the bladders 23 is 
exhausted so that they are flattened as shown in the 
right of Fig. 4b. 

As shown in Fig. 4c, furthermore, stitcher rolls 35 
are urged with predetermined forces mainly against 
outer surfaces of the bead portions and the belt-tread 
band 34. As a result, the stitcher rolls 35 are rotated 
by frictional forces between the rolls 35 and the tire 
and moved along the outer surfaces of the bead por- 
tions and the band 34. Consequently, the laminated 
layers are joined with each other and the air inter- 
posed between the respective layers is exhausted 
therefrom. 

In the embodiment shown in the drawings, when 
the stitcher roiis 35 are applied to the outer surfaces 
of the tire, the urging forces of the stitcher rolls 35 are 
securely supported particularly at the bead portions of 
the tire by the stitching supports 11 in close contact 
with the inner circumferential surfaces of the bead 
portions. Therefore, inward deformations of the tire in 
its width directions are substantially completely pre- 
vented at any positions. As a result of this, stitching 
effect is greatly improved so that adhesive forces be- 
tween the respective layers of the tire can be suffi- 
ciently enhanced, while the residual air between the 
respective layers of the tire can be very effectively 
prevented. 

Thereafter, the shaping air is exhausted and both 
the bead lock means 4 are moved away from each 
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other so that the actuating means 14 and the stitching 
supports 11 are brought into the collapsed positions 
as shown in the left half of Fig. 3. The formed tire or 
a green tire is then removed from the forming drum. 

In this embodiment, by virtue of the stitching sup- 
ports 1 1 composed of the rigid members and adapted 
to be in dose contact with the inner circumferential 
surfaces of bead portions of a tire, the urging forces 
of the stitcher rolls 35 are sufficiently supported by the 
stitching supports 1 1 , while the air between the layers 
of the tire is substantially completely removed, which 
would otherwise be likely to remain between them. 

As can be seen from the above explanation, 
according to this invention any residual air in bead 
portions can be removed and adhesive force between 
tire members can be enhanced. Consequently, qual- 
ity of tires to be produced can be more improved, and 
stability in quality of tires can be realized according to 
the invention. 

While the invention has been particularly shown 
and described with reference to preferred embodi- 
ments thereof, it will be understood by those skilled in 
the art that the foregoing and other changes in form 
and details can be made therein without departing 
from the spirit and scope of the invention. 



Claims 

1. A tire forming drum including a pair of bead lock 
means (4), shaping means, ply turning-up means 
for turning up a ply, and a plurality of stitching sup- 
ports (11) circumferential! y arranged between the 
pair of bead lock means, characterized in that 
each of said stitching supports is composed of a 
rigid lever (13) having one end pivotally connec- 
ted to a housing (7) of one of the bead lock means 
and the other end provided with a stitching plate 
or dose contact portion (13a) to be brought into 
close contact with an inner circumferential sur- 
face of one bead portion of a tire being formed, 
and actuating means (14) for each of the stitching 
supports is composed of a rigid link (17) having 
one end pivotally connected to a mid portion of 
the stitching support (1 1 ) and the other end pivot- 
ally connected to one of sleeves (15) movable in 
axial directions of the forming drum, thereby 
enabling the stitching supports to expand by 
movements of the sleeves and the bead lock 
means arranged on both sides toward each other. 

2. A tire forming drum as claimed in claim 1 , charac- 
terized in that the pivot point between each of the 
stitching supports (11) and the rigid link (17) 
associated therewith is located radially outwardly 
of a straight line segment connecting the pivoted 
point of the stitching support to the housing (7) 
and the pivoted point of the rigid link to the sleeve 



(15) in the collapsed state, thereby ensuring the 
movement of the stitching support to its expanded 
position when the housing is moved toward the 
sleeve. 

5 

3. A tire forming drum as claimed in claim 1 or 2, 
characterized in that the movements of the 
sleeves (15) and the bead lock means (4) toward 
each other are accomplished by abutment of the 
10 sleeves and a spacer (18) is interposed between 
the sleeves to adjust timing of the stitching sup- 
ports (11) for actuating into their expanded posi- 
tions. 

15 4. A tire forming drum as claimed in any of claims 1 
to 3, characterized in that a spring (19) is inter- 
posed between the housing (7) and the sleeve 
(1 5) so that they are forced away from each other, 
thereby smoothly performing the expanding rota- 

20 tion and collapsing movement of the stitching 
supports (1 1) and the actuating means (14). 

5. A tire forming drum as claimed in any of claims 1 
to 4, characterized in that springs (20,21) are pro- 

25 vkled on the stitching supports (11) and the 
actuating means (14) to force them into their col- 
lapsing directions. 

6. A tire forming drum as claimed in any of claims 1 
30 to 5, characterized in that each of the sleeves (1 5) 

is provided in an inner circumferential surface 
with at least one slider (22) which is guided in the 
axial directions of the forming drum. 

35 
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(S) Tire forming drum. 

@ A tire forming drum (3) includes a pair of bead 
lock means (4) v shaping means, ply turning-up 
means for tuning up a ply, and a plurality of 
stitching supports (11) circumferentially ar- 
ranged between the pair of bead lock means. 
Each of the stitching supports is composed of a 
rigid lever (13) having one end pivotally connec- 
ted to a housing (7) of one of the bead lock 
means and the other end provided with a close 
contact portion (13a) to be brought into close 
contact with an inner circumferential surface of 
one bead portion of a tire being formed. An 
actuating means (14) for each of the stitching 
supports is composed of a rigid link (17) having 
one end pivotally connected to a mid portion of 
the stitching support (11) and the other end 
pivotally connected to one of sleeves (15) mov- 
able in axial direction of the forming drum. The 
stitching supports are able to expand by move- 
ments of the sleeves and the bead lock means 
arranged on both sides toward each other. 
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